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SITE AND COKTRACPOH ACTIVITIk3 AND PilC!CRAk!S 
U. C. RADIATION LAUOIXTCRY 

,By M. D. Thaxtor, UCRL 

The'l'adiaticn Laboratory handles I should guess over 99% of its isotopo curios . 

in erkeley boxes. Cur air cleaning problems are so intimately connected with this . . 

concept that it would perhaps be helpful to show a few slides about boxes. 

SLIDE 1 Observe in the middle a simple box shall. It is mounted on a so-called 

-dolly with casters. Various kinds of equipment may be added to suit the Job. Left 

and right are shown boxes equipped for fairly high levels of routine alpha work. On 

top notice filters in series terminated in a blower. The blower may discharge to a 

nearby hood or to manifolds constructed for the purpose. In passira, note each box 

is a complete laboratory. 

SLIDE 2 Shows a closer view of a simple box. Note air inlet tubes at left and right 

lower corners. They distribute air which comes in the rear of the box via 1.3 micron 

fiberglass media, Observe the glass fume hood for close capture of airborne material 

during evaporating, fming, grinding, etc. 
, 

SLIDE 3 Shows a box in a hood. Our hoods have two purposes (1) Stink chemist-~ with 

or tithout tracer work (2) sscondarjr onclosures for "hot" boxes. 

SLIDE 4 Sho;;in& two bcxcs hooked together for linear operations in this case housinG 
l 

(1) preparation area and (2) DC sparking area for 3pcctroSraphic work. The spark is 

lit within a quartz tube; the resultant aerosol is flushed thru a 1st sampler, two CXS 

6 filters, a final sarnplor, thence to another WS 6 with general box air and out the 

sta'ck. L!e have never had an airborne alpha contamination in the room although some of 

the 'sparked sam$cs contained more than lOlo counts wr minute. During the trial periods 

we captured the exhaust in evacuated tanks but never found any counts, - henca the stack. 

SLIDZ 5 Showing how any room can be a multipurpose lab; four boxes exhausted via a 

common manifold. We've had nine boxes in one room. 

SLIIIZ 6 b'hen Car;~nsn &a involvud, WC wheel a lead shield up, rcplaco gloves with 

manipulators, add lead .&se windows and continue. No chnngo in ventilation rcqulrczcnts. 



SLIDE 7 A shioldod box for simple work. t 

SLIDE 8 A shielded box for a co~i~>lCX chemical ooquonco. The control pnnol hnndlcs 

oloctricol equiplwnt insido. 

SLIDE 9 Shown nro sorno of tho complex &oar: hot and cold baths, rongents on a rotat- 

. ing rack; manipulator, pipettors and sampler in front, 

SLIDE 10 A recently usod shicldod box with equipment in place. 

SLlDZ 11 . A scquenco of boxes for handling pilo slugs: cutting, unloading, dissolving, 

complete chemistry, column separation and purification. Exhaust capacity about 30 CM. 

A recant count showed we have put 266 boxes of all sorts to use; 135 of those are cur- 

rcntly at work. The average exhaust rate each is possibly 10 WM. Our air cleaning 

volume then for lrhotrl work is 1350 CFM. Wo hnve over 100 hoods handling either no activ- 

i!y or tracer and short half life stuff; they averago about 1090 CFH oath; a total of 

. lOC,OCO CFN for the project. We don't clean this air. h'o think we can make a good case 

on ventilation alone for saving lrslny thousands of dollars in not employing large C%'S 6 

. 
filters and the costly goar: blotiers, plenums, etc., needed by them In contaminated 

room-hood type operations, The hiddon savings in manpower hours by not requiring special 

clothing, respirators, etc. is an incidental and valuable benefit difXicult to assess 

,CO6t-h‘iSC. Our associated waste disposal problems aro reduced bulkwise becouso our 

little 8"'~ 8" filters operate on rigorously preclcancd air and some have lasted more 
. l 

than 3 years as a conscquenco. This all sounds rosy. But the future is getting cloudy 

in the aircleaning field as we see it. Where we wad to deal with microcuries we are 

with increasing frequency handling curio and lcrgw Txntitics in a box. The usual air 

cleaning train onding with a 015 type filter is npt always enough. A few counts are 

com3.n.g thru. Someone has to invent a hotter air cleaner; 99.96 $ is not good enough 

for materials requiriw confinement to the 10th decimal point of 9'3. Wo are making 

a few advances In trying to provent aerbsolization at tha operating point but this is 
I 

difficult because some processes just can't be avoided or tinkered with. The uso of 

ion axchango resino in a blessing in this direction removing as it does in many cases 

the requirement for extcnoiva heavy chenclotry and its conconmitant ncroiol formation 
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and dispcrnion. 

@no of our continuing problcmu regarding air cleaning is mainly psychological. 

Craduato chomiatc cone to us with a long training behind thorn dealing with non- 

radlonctiva mntoriala. Thor are usod to bench and hood work and tho total ancJ.os- 
. 

ure or box Idea is at first felt to hampor them. Conversion takes dayo for aomc, 

months for *others. Occasionally, a convert is mndo dramatically as in the cast of 

a gross spill on D bench top rondoring months of work invalid in a lab now uninhabit- 

able. Spills in boxos rolativoly speaking aro easy to handle: we give the che,mist 

a new box (somotinao in a matter of minutes) and ho continues his work in the same 

fzoos whore he eats his lunch, Bmolcoo and writes his reports. And the contaminated 

ductwork and filters aro a part of the romovod box, not a part of the building. 

In the slides, I showed a more or less standard basic box unit. Some applications 

demand special shapes. For instance in handling tritim we house an entire vacuum 

rack of glass apparatus in a box about 50 cubic feet in volume. Wo havo oncloscd 

sputtering dovicoo, sots1 production units, mass spectrograph units and a host of 

othor special oquipmcnt in odd cizcd onclosurcs,, Ventilation-wise each supplies the 

sama virtuea: small air ~olumca, pre-cleaned operating air, a positive barrier botwoen 
, 

operaton and contaminated air, small air cleaning equipment, readiness of disposal, 

small invostmont. It is true this concept seems suitable only to research lab zcala 

uork. Ws aro rcaliotic in not claim5.r~ to be able to box up*an operating pile or 
. 

separations plant. Yet it is interesting to find at times ono of our chemists working 

in a box.with quantitiao of materials which at somo othor sito would be called produc- 

tion quantities, curio-wise. Wo don't place blind faith in any equipment, including 

boxco. Wo collect over loo0 air samples per month, analyzing for alpha.and beta-gamma 

contamination. Wo have never had a beta-gamma contamination exccoding 10% of the daily 

cum permissible exposure,, Our alph;i contamination has crept up in the last four 

years so that we now find about two samplks a month reaching the level permittod for 

everyday exposure. This is dioturbing even whon one realicoo tho curios of matorinl 

handled today io at Last lCO,GGO times wbt it was in 191+9. 

_.. -.- . , 



Part of the cause lic3 in pure nrithmctic: uhero a 0.01s loss was undetectable in 1949, 

. 

today it is detectable. i'art is due to higher si‘ccjfic actjvities of the isotopes baiti 

hand1 cd. Thoy soem to bchsvo differently, 

Up to this point my rcunarks have been emphasizing our air clsaniw problems as rcCards 

keeping the nctivity confined to the operating volu11710 of the enclosure. We.should also - 

rocognizo the impact of what & the operatin,: enclosure from the outside. since 

the results .of much research work are based on a final sample wherein perhaps a few 

counts per hour may be the basic data it is apparent that cross contamination can bc 

dictatix the validity of much research endeavor. Thus non-contaminated supply air is 

essential; this demands an air cleaning program of zood efficiency. Cur boxes have 

enjoyed this all along, as mentioned. There is a throat however. As contaminants 

- .' increase in quantity the requirements must be bccfcd up. As atmospheric background 

goes up due to Uncle Jocls shots we can possibly forecast tha need for supplying cleaned 

air to countbg devices not normally so supplied. Recently we collected atmospheric 

contaminants bloking in off the Pacific containing 0.2 counts bota-ganzna per hour in a . 

500 cc ~olumo with an apparent half life of 19,days. This is a substantially greater 

quantity than previously follnd at Berkeley. The trend has been rapidly up in the last , 

2l., months. h’het the next few years till bring I cannot estimate. These remarks per- 

tain of co&so to purely technical problems, not health hazards. These latest air . 

pollution values are still 1/150th the health hazard level. l , . 

To summarize, wo can report from the Radiation Laboratory: 

A. AY to tho past: . . 

1. Our stack gas air cloani.nC program has worked pretty well. We handle about 
. ' 

1350 CFH of air at good cleani% efficiency, at minimum cost in investment and mainte- 

nancc. 

2. Our supply air cleaning program iikwise has boen technically adequate. 
1 

.B. * Regarding the future: 

1. Roccnt and probable future increases in specific activity and quantities of 
I 

research m"xterial handled sucgost the nocd for Croatly increased off-@a air cleaning 

.,. . . . . 
. . . 

- . . _ . . . . . . . . . . * . ._ ' 
, I., '. . . . . . I 

. 
- 
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officicncy beyond thnt obtninciblc from traditions1 dcvicco ondin& In CWS 6*typo filtoro. _e 

2. Cleaned supply air may bo roquircd in certain rascarch dcvicos and aroaD not 

now needing it bocnuso of incroasos in radioactiva ntmosphoric pollutants raoulting 

. from detonations of foreign and dornostic nuclonr dOViC0G. 
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